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» 5L^m 3^- ^<L3. *m ^ 4^ ^ # MlH^H.. 
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4] 

^r9l 3* ^ ^ ^ ^ ^ -r^ % MlH^H. 

1$^-% 5] 

A]S £3 # 7 j ^-S]/^^- ^EiS-^-Ei *>^= ^]JL 

(A)* tfl^^ *HJ= ^l3L(A+) ^ tfl^ ^l3l(A-)S ^re|s>^ 

*13€ cf^/^cf^7lS #^^>i, 
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Cf^ ^-71 # f«fl D j|- ^ ^ ^ u o V ^ % L 1l Bt)3. 

{WAVELENGTH DIVISION MULTIPLEXING PASSIVE OPTICAL NETWORK HAVING MULTIPLE 
BRANCH DISTRIBUTION NETWORK} 

£ l£r ^sfl^ WDM-PON fit 7}] eH^S. tM^E. 

c 2 ^ ^- wf&J-^ifV afli ^3X|oflofl o}-^ ix2 XN/2 « 0 ^^ 3^ ^7l 

^ % £-«ti n <M- T^ltb WDM-PON^ 7flef3°-5- S^ltb ^^S. 

£ 3 o. ^. tij-ev^i^ tcf^- 1X2 XN/2 « c v ^^ 3^ £-71 

^ % ^-wfl 1 ^* ^t!]^ WDM-PON^l ^2:1- 7fl5*^^.S. E^ltt ^JE. 

S. 4^ j\}3 ^X]6\}6\) u\.^. ix4 XN/4 H cH^ 3^ £-7l 

^ ^ ^fl^-S: t 2 -^^: WDM-PON^ 7fl=*^°.5. S.^^ 

sfl-g-^b ^ ^-7] ^ufl^-i- T^l^b WDM-PON^ ^if 7fl?*^^S. £7v]^ 

100 : f^d" 71^1^ 

400, 500, 600 : # ^-«fl n J- 

300 : # 7>^^> 
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<10> 401 : 1^ % 

<ii> 410 : ^]1 

<i2> 411 : *fll A/B tfl^ ^-el 

<n> 413 : ^12 A/B tfl<3 €^ 

<u> 415 : *113 A/B tfl^ 

<15> 417 : A+/A- tfl^ ^ ^B] 

<i6> 419 : B+/B- tfl^ €^1 

<n> 421, 423 : 2^- # ?IM1- 

<is> 430 : ^12 

<i9> 431 : *Hl 

<20> 433 : *112 ^W^^sM 

<2i> 441, 442, 443, 444 : 3^ ^Hl" 



^ % ^ 4^ % 3. (WDM-PON; 

wavelength division multiplexing passive optical network)°fl ^r^j: 
<23> £ l£- ^efl^ WDM-PON ^-3:1- 7^3°. 5. £^1*1 ^-^io]c}. £1 -g- ^ 
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#7l WDM-PON^: ## 7l*l ^-(100), % -g-*ll#(200) % % 7}°] 7} (300-1 ,300- 
2..300-N, °1*} 300^-S ^-%1)S. ^#€^. 

#7l WDM-POM^r 27flsq s)-# tfl^ (wavelength band)# 'M-g-S'M ## 

# ^W^f. ^nfl, 7lxl^-(i00)ofl^ ^ 7>^7}(300) #^ ar>%t #Jr^ A 
cfl^ s4#-g- ^i^slZL, # 7}^7}(300)<HH 7l^l^-(100) #^ #D= 
#3L^r B cfl^ s)-#-8: 

#71 ## 7H^-(100)£r A tfl^ ^#^1 ^ #Jl1- ^#<sH^ Al^f* 

#71(101,102,103)2}-, B cfl^ sK>£l #*8= ^#S}^ B tfl^ # ^#7l 

(111,112,113)^, A tfl<g s(-#^ ^4 B tfl<* s|-#°l ^ ^/^^Kr t)l<* £ 
^ ^£1(121,122,123)2}-, A tfl^ s|-#£l W B tfl<^ * A H 
^J^^iH^Tr 1 XN ^#^1-71(130)1- i^W. ^71*1, N^B- # 7> 

°^7> ^ojcf. 

#71 # 7>^7.K300)^ B cH« s|-#<>} #Jl# ^#<5}^r f ## 

71(301,302,303), A s}-#°} ^}-%t ^#e>^ A tfl^ ^ ^r#7l 

(311,312,313)2}-, A ^ s}-#2} ^ B cfl^ s}-#2l £-5}/;I^Rr cfl^ 

£} ^El (321,322,323)1- i##tf. 

#71 % ^ll^OO)^ 7l^l^-(100)^-?-Bi # 7>^7.>(300)^H5l ^ 

^.Hl *ll^H=r #71 ## 71^1 ^-(lOO)ofl^i lei 5U^r ^3 ic-E. 

(210)^1 ^#2} # #Jll-# #^Kr 1 £ # ?11 oil- (20 1)^, #71 #- 

# 7lxl^-(i00) ^ # 7>^7.>(300)S-^Ei ^SItt # #311- ^/^^H^Rr 1 
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XN t\^mt±^7] (210)2]-, #7] ^W^^sM (210)2} A # 7}<^7.}(300m 
<£^}^ N 7lsj 2 ^ f ?floll-(221,222,223)-i- 5.^^. °J 7H , #7] i xN t 

tf^/^tf^jr}- 71(210)7} ^ iiJE.2] <*%Kg: ^}7|| ^*=h 

o]sq. ^-o] _ a o v 7 i WDM-P0NS1 # ^-wfl ^(200)^8: 1 & 3? 2 # % ^]°}^r^- l7fl 
3] €3 }^£L^. 2^ A ^ ?2t 5>7l nfl^-ofl, Aj. 7 ] WDM-P0N<>1 ^ 

$a^r S-€- # 7}<^^ ^7} N7fle|-Jl ^ nfl, N7fl^ % 7>^^l-#^r #7} l7fl2] ^ 
i^EL(210)°l] ^S^o) n^H, ^-7] ^ lt2=(210)fe ^ # 

TlHlr, ^ # ^o. sj^s).^] ^*)H N7fl^ 7}^^^ #<#ofl 

=L^, ^°<H1 ^3 ^7} ^^£l7l o^£. ^-o ( 

£}- 2} % 7}^7.}^ HlJL-ir^^l JL7}9\ %^&7} 

£-*fl3°l 9X^. ^1, # 7\<&7\7\ ^ *}^*\] a_Vh & V^ A ^ 

*1<* ofl ^efl^l 2*2 ^ 7-2i2\ % ^-tifl° 0 >* WDM-PONol ^}-g-€ 

*fl-§-*!: WDM-PON^: 7 A°]A . 
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°1 M -g-°l^r tfcf «-7l # ^-Hfl^-i- ^-§-tb WDM-PON^: afl^^ 5l 0 14. 

s.^ ^ ^ o]Sl o) cf s. s.^ ^ o]§>^ 

s.^ofl ttf^ sj-^v «.*v cf^ « 0 v^i # ullH^a^ ^°o V 7l 

5>iL, >3-7l # ^-ti)] D o V ^ ^^m^S. 27fl o)^o] ^ ir^Sq-, ^"71 

^oj- 71^1^-, ^71 icEL ^ # 7>^^>1- ^*>2}°.5. 4^" # 7fl°)^ 

tq.^/^tq.^7|l- ^Hl*V ^|2 ^3 i^^h A o V 7l ^°o V 71^1 #7l afll €3 it 

H.» -g^Rr 1# % ^Hl"^, A o V 7l afll ^ i^E.<4 ^7] ^12 QZ\ 2n= 4 

7}7]^0_^B\ ^ 7H^£] ^-^ 

^JEL£] 4 4^2^71 S-^-Bl ^^Tr ^ A oM ^°o V 71*1 
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2=fe a] J: £ ?>W -tiM £3 ^ ^t^Rr S-elAI^ #7l «-^/^ 

t$\<*9\ ^ A]^(A-)S £-E)^ ^xjHj c^/<*t}^s}-7l5. #^s|-^r 

^Ei<2}- ( #7l q-^/<^4#2]-7l5-^-Ei ^ ^ £] ^ ^-^j- cfl °1 #fg= a]^(B+) 

^e|# i^htlr^-. 

= TT A o V 7l 7H^-Jl^Ei <^E^ 5>%t <r4l*H tr^ Sj-# 

#2. ^ ^ 4# AlJlS. ^-E|*>^ #7l Cf^/^ 4^51-715. #^<5> 

ZL, #71 Z| cf^/«Cf^S|-7l^^-Ei <^£l^r Bj-#^ #*g= a] Jr * ^ 

3}-#^ ^ 41 3L* £^*H ^7l 71^1^- #^Kr # ^EiSltH 

A o v 7] J^gofl tiV^tb ^7l # ^afl^ 

^7l ^ol^-ofl <&%£\°], ^c>\ # yj-Ol^lT!! ^-t^-^ s)-#<3l #J: 

« ^7] % 7}°}7}°\}?\)5L =^-Al7l^ H# ^E^, #71 # 7>^7>^E^ 

#*J= ^JJl-I- #71 % Tflol-i-S. ofl^ ^E^ l7fl ojAj- 
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€3 



* ^ ^ €3 ic=4 ^><^ ^ 7>^ 



4 ± 4. 



<39> 



%^4<*1 -g- 4^^*V Jit} <#X\]*\ ^ 



$4. 



<40> 



2^ ^"^^ w>^^r ^aHH 4€- 1X2XN/2 «o v ^^ 3^ £-7] 



^(triple star) % ^fl^cM: ^l^r WDM-PON^l 7fl§f3-2. 



°i4. 



<41> 



2* ^4^, #7] WDM-PON^ ^°o v 7]^1^-(100), # ^-tifl^ o >(400) ^ # 



7}<y4(300)3. ^Hlol, <#7] 714^(100)4 7><g 4(300) 4o|f 



o.^. # ^#(400)^ 27flBl ^ }*^4 ol 



1# ^14 3^ 



% ?\}°)^:5L ^€ 3^ ^ 5Hr4. ^JIJsL, -#4 71^1 ^-(100) ^ 

# 7><3 4(300) ^ £ 14 ^-^^ ^ol^, olofl tflt!" ^ ^3=^4. 



<42> 



^-71 34 ^ # ^aflnJ-( 400)^1^1, 714^(100)0-3.^ 4 



^ ^Jl, 4^ 4^4^I # A]Jr^ 1^ # ?flol^ : (401)-i- 



<H*| ^ i^El(410)3- ^i^SlJl, <^7H ^7} # ^}3L^ 4^1 



t3 



4^ ^ 27fl4 2^ % Til^l 



(421)(423)^r ^f-*H 42 icJEL(430)^ afli 4W3 4^sM (431) ^ ^12 4# 

/<*> 4^471 (433)3. 4^4. 4-g-, #7l *fll ^ ^12 4W3 4^471 (431) (433) 
^ 44 N/27fl Si 3^ ol ^-(441^ 4 444)1- °l-§-4°l 4 4^4°fl 44 
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St!-, ^ ^7>^7<>(300)S.^-Bl ^ B # ^1 

Jl^ ^1-^Sl #7l *fl2 ^ 2x^(430), ^1 ic= (410)1- ^ 

-fr*M A o V 7l f^J" 71^1 ^-(100)^5. 

^>7l ^1 ^ i^(410)^ A}-g-£l^ A 4^ tfl^Sj # ^ o 
3- A>-g-S]^ B 2)-^ cJl-^o) ^ 371151 A/B -g-£l ^ *fll 

*113 A/B tH^ ^-21 ^E^(411)(413)(415)Sl-, A o v 7l *fll ifl*l ^13 A/B tfl« ^ €^ 

(411)(413)(415) *}o]o]} tifl^lsl^ ^ Ajjo] A cfl^ -yjl-I- ^^r^ ^ 
(A+) ^ cfl^(A-) ^l^L^- ^-el^fe A+/A- tfl<3 (417)21-, # 

7l ^1 vflxl ^13 A/B tfl^ €^(411)(413)(415) a>c>H u^l^H s£ 7 ) ^ 

^12 tH^l (431) (433)3.^ AA ^^51^ ^(B+) ^IJ: % cfl 
<3(B-) ^1^1- ^I^Hr B+/B- 31 <3 ^ ^(419)5. 

^7l^, Aj- 7 ] ^ ^ ^ ^ 7fl2l aVnV ^o_^ ol^o]^) 

yVnVtg ^- ^jh. ^ 5^^, ^7l °1 £-°>^ t^7>l-o1l7ll^ ^ 

51 l^^l %^folcf. a.*!, aT-7] ^ -gE^ ^ *| ^ "Handbook of 

Optics volume l"(McGraw Hill #^r, 1995\ff ^3)21 *H42^ Optical properties 
of films and coating^ ^Ml^l 7l^5l°1 

A J-7l 71*1^(100)^^ ^3^r ^ ^ A tfl ^ sKVol # 

afll A/B cH^ ^-5^ ^E^ (411)1- ^-fj-SH a o v 71 A+/A - cflcd -g-el ^(417) 
o) 7 H cfl^(A-f) ^ ^.34^- cfl<^(A-) ^JlS. ^-£1=14. 
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A+ ^IJLtt A\2 A/B cfl^ £-e| ^E| (413)3 2# ^ ^o)^ 

(421)* m ^ ^JE.(430)^ 7fll cf^/^rf ^71(431)3 ^s^, #7] 

A- ^15.^ *fl3 A/B t}}^ £-E| ^(415)3 ^, 2# # 1: ( 423 ) * 

<*j A]2 ^3 hcB. (430)5] ^51-71(433)3 ^oj- 7 j 

*l^-(100)°-3^-E| ^ ^ 3 ^ <5f^ ^ ^IJLtt ^J- ?Jo|^- 7l^o.3 37fl 2 ZLf-_° 
3 ^g-ff-sH 27fl^ 4^/^uf^^}-7l(431)(433)3 S?h ^7] t\%l 

^^#S>7l(431)^ A+ 41:8:* -f-^H ^\ 7flfi] ^-i^ ^ *fll # 7><^ 

7>(300-l) *llN/2 # 7>^7.>(300-N/2)3 #^1-JL ( #7l A2 

(433Hr A- 4lJ-# ^P^H o]z] 7 fl^ 51-^3 if. 4 (N/2+1) # 7>^7> 

(300-N/2+1) i-H^l *flN # 7>^7K300-N)3 . 

^J, A # 7>^7>(300)3^-El ^ ^3L, ^ B tfl^ S}-^ # 

^IJl^t ^#^r ^^o) ^^o_5. ^^t}-. ^, Aj- 7 ] cf^/^Cf^5|-7l(431)^ 
*fll % 7><a*K300-l) *fl*l % 7>^7>(300-N/2)3^-E^ ^a]^ B+ cfl 

^ 3K> All! ^5>^><^ # ?fl°ll-(421)* ^§-*H €3 i^JE. (410)3 
:n, A J"7l ^12 cf^/^cf^2l-7l(433)^ ^fl (N/2+1) # 7>^^|-(300-N/2+l) i4)*l *flN 
# 7}- ^7X300-^3^ B- 41^ 4# 4^3-*H # ^0}^- 

(423)* -f-*H m €3 ^=(410)3 ^1 nf^/^cf^7](431) 

3-^E| °J^5]+3 B+ ^}JL^r *fl2 A/B nfl^ £-e] ^(413)-!- ^**H B+/B- 
^ €^(419)3 ^^3-, ^12 cfW^4^Sl-7l(433)3^-Ei ^5]^ B- 
*)13 A/B £2] €^(415)# ^-fr^ # 7 1 B+ / B _ cfl<* ^ ^(419)3 
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sir}, cf-g-, a o > 7 ] B+ a]^ ^ b_ A]^i- b+ /b_ tfl<* -^(417)^ 

^ ^ afil A/B tfl<*| -grE] ^ (411)1- ^-fr*r<^ #7l 7l^l^-(100)AS 

^7H, a o v 7 ) ^ ^jels} t}f7<*c}^2M(431) ^ ^12 4^/^^ 
^71(433)^ 1-5^ ^ ^r^ 0 ! ^ ^r€- ^*H1 i§*l€ t SZ^, <?1 
*fl ^efl^] WDM-PON ^1 wl*H # 7>^^^ £-3. #31* Jiel^H M 

S=fh ^-71 ^fll ^ *ll2 q-^/^nf^s|-7l(431)(433)^ «fl^ ^7 r (AWG; 
Arrayed Waveguide Grating)^. ^€ ^ ^rf. a q v 7 ] U fl<! jEJifS. ^7f(AWG)^ °1 
^T.HlTfl ^5] ^r^^l t^^^a^ "Transmission 
characteristic of arrayed-waveguide N xN wavelength multiplexer"(IEEE 
photonic technology letters *Hl3^1 ^1447^ *fl*l 455^ H -$MI*| 7]#£) 

St!:, ^-7] *)Tl * 42 ^31-71 (431) (433)^r ^ °l-§-tr -2. 

'gS. cf#/^ii|-^g)-7l [f i Iter type DWDM(Dense Wavelength-Division 

Multiplexing) MUX/DEMUX]^: °l-g-s}-oc) 7 AS. t^^tf. 

3^ ^- uj-av^i *1 *j)2 ^-*-MH 4^- 1X2XN/2 y cM^ 3^ ^-7] 

^ # ^-«fl n o v -i: T^ltr WDM-PON^] ^2:* 7fl^3 ^£o]cf. 

£ 3# % v ^*>^, #7l WDM-PON^r 71x1^(100), # ^rtifl^CSOO) ^ # 

7}^7K300)^. A oM f^ 0 v ^-(100)4 # 7>^x>(300) W§: 
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o_g_ ej^_<5}±t % ^-^^(500)^ *fll QA i^l(510) ^ %A ^JEL(530)2}-, o] 

(512)* ^Itt^. A <M % ^lBl&|tf|(512)^ ^ # ^ 2^ ^s}-^ 

ofl r^e). <£7$is}?\) #^Rr ol £-°HM-b ^ ^r-g-^Tr ^ 

A o v 7l # ^lEi^ tH (512)^1 71^- ^e]^ n>s> ^flt:-l(Mach Zhender) ^ ^ Tfl 
^ ^3* 0 l-§-*Kr3j, ^ 27fl<^ ^^s)- 27fl^ ^ 2X2 

# (optical coupler)!- -^^-^1^ £-3^ ^ 27fl^ AA cf-E- 3 3.5. *l<=gE} 

<H CfA] 2X2 # ^TlHH ^-^^71) S)jL, 2 7fl2] 

#s] Sm<*fH <^^, 100GHz ^ N7fl<^ # *\3L7} ^7} 

% (512)5. ^^^^ ^4-, *fll #^ ^^(5133)^]^ a+100GHz ( 

a+300GHz... ^ ^ ^lS7> ^$\JL, ^2 iH(513bHm a+200GHz, 

a+400GHz...^^ % ^}Jl7}- 037H , a ^ <yo]o} ^- a]^ cfloa ^nHpo] 

cf. ol^M), 100GHz #^o_5. <y^^ N7H^ # ^jL^r 200GHz % & 

^s\o] 27^9] #^ SS(513a)(513b)ofl AA N/2^ <>] , *fll 

#^ ^^(5133)^1^ # 1-^ # sj-^- A]jr ( ^2 #^ 5. 

B(513b)°fl^ f%s)xr % ^IJll- ^ % ^A -ilSS. AA t 91 
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4. 

0}S.^, ^7} 1# ^ ^(| 01^.(501)^- *^Cr) Ol^^ ^- A)^ ^ 

= (510)31 # ^^^^(512)^1^ 1-^ # 4# ^!JL ^ ^ *K=^ # 4 

2# # ?1]^1-(521)^: -f-sV^ A}2 h^^LS] c|-^5|-7l(431)S. 

, ^-7} ^ % sj.^- ajj^ ^12 #a ^H(513b)S #^£l°l 2^ 

^- ?lHl-(523)^- ^§-*H *1l2 *1l2 4^/^4^21-71(533)51 ^€4- 

St!", A o v 7l *fll 4W34^2}-7l(531) ^ ^12 4^7^4^21-71(533)^ 

a}^<j1 # 4^ ^ *h= # 4# aijl-i- A A ^\ 4^ A Jls 

^ # 7><U7Hl?ll5- 7^k%A. 

-g- ^HHI^tt o]^H* §71 ^1 4^51-71 (53D<^m 

^ ^"7l-^A>7> ^^51 Jl, *fl2 4^/^4^21-71(533)^^ ^ *K^4 ^ 7>^A>7f 

7lxl^-(100)^l^i ^ 7}^4(300)5L %H5L7} ^ £} ^ 

1:^ ^^^51^4, ^ 7><^4(300)^1^ ^o o v 7l^l^-(100) y o v ^ 

^flaio] ^tg o_ ^e*^4. 4nv ; 4-/^4-^ 7 i( 531 )oi]Ai #34^ ^ ^ 

^ ^12 4f7^4f i 3M(533HH #^sl^ ^ ^ 1 %^ --^ % 91^1 

51^(512)^1^ ^°o v 71^1 ^-(100) ^3. €^4. 

i 4^ ^- 1^4 4#*1^ ^13 4^- 1X4XN/4 3^ ^7] 
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A m % £-afl n <Mr ^tij^V WDM-PON^ fSf 7fl§*^^^ £^1 

£ 4* , #7l WDM-PON^- 7]^1^-(100), % ^-tifln o >( 600 ) ^ 

7}^7}(300)5. ^P-^Sl^l, ^"71 ^°o v 71^^(100)^1- ^ 7><a^>(300) ^>ol* 1-^3 
05. ^^*>^ # ^-tifl D o v (600)^ *fll ^ 2^^(610) ^ ^12 ^ ^=(630)^, °1 

^-i- ^^s->^ 1^ t^^i 3^ # ?ii °i i-s. ^-^€4. 

A oM ^111 ^3 ^=(610)^ ^JlS A>-g-£l^ A 2K> tfl^S} ^ ^ 

^- Aj-g-s]^ b tfl<*<>l S^r ^Wtt ^11 ^*1 *ll5 

(612) (616) (617) (618) (619)^, ^-^5. ^--§-5^ A ^ t)]^«q ^Jlt 47fl2l 

ZLl-o.^ -£^Rr ^^^1-71(614)^-, ^SLS- A>-g-S]^- 47B ZLl-^1 B tfl^ 

21 # ^IJll- ^*><*| ^°o V 71^1^-0.^ #^*>^ ^53-71(615)^ 

7l^l^-(100)^-S-?-Ei ^£l^r *m t±3L, ^ A tfl^ 4^-^ cj- 
^5)-^ # 1<2 #?1H!:(601)# -f-?>H afli # ^E-1(612)S ^i#SlZL, ^7l 

*\ cfAl ^21-71(614)^. i}-§-, ^7} ^^51-71(614)^ A cfl^^l 

# ^IJlI- 47fl ZLM-O-S. ^5l^>^ *ll2 % ^*1 ^15 # ^ 
(616)(617)(618)(619)5. AA . 

<^m^, ^ 7>^7}^) ^7} 32olJi(^ > N=32)o1ji ) o}6\] cfl-g-sH ^ 
^ £t= 32^^ol av 7 ] ^cf^5}-7l(614)^ ^slxr ^-9-, ^12 # ^Ei 

(616)S^ a+lOOGHz, a+200GHz , . . , a+700GHz , a+800GHz^l % M^jI, >H3 

# ^^1(617)5.^ a+l,100GHz, a+l,200GHz, . . ,a+l, 700GHz, a+l,800GHz^ % ^Is* 
^wM, ^14 % «jEl(618)5.fe- a+2,100GHz, a+2 , 200GHz , . . , a+2 , 700GHz , 
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a+2,800GHz2l # #^*>JL, ^5 % €^(619)S.^ a+3,100GHz, 

a+3, 200GHz,.., a+3, 700GHz, a+800GHz^ % -*]JL* <^7l ^ , a ^r 

f-iL5 ^ SlSL^, 0)0]] ^s]^ ^ °>M^-. 

#7l *fl2 # ^(616)5 ^€ # ^IS^r 2# # ?1H!:(621)^: ^-fr^-<*l 
z\}2 €3 ^=(630)^ afll tfW^^sM (631)5. ^1^=1^. *}*>7l-*l 5 , ^13 # 
^e) ifl*l ^15 ^E-K617)(618)(619)3. f A Jitf ^ 2^ 

(623) (625) (627)1- ^-8-^}<*| *1l2 (632) (633) (634)5 ^^^t4- °1 

5*|, ^°o V 7l^l^-(100)-2-S^-E| ^ # ^]jLTr 47fl nfiLS -g^^H 

47fl^ cf^/^cf^ 5Eth ^12 ^3 ii=(630)^ ^ll cf^/^cf^ 
s}-7l(631)^ 2# ^} oil- (621) 5^f e^ <a^3fe % ^1Jl# -^^>^ <^ 7fl^ 2f 
^°-5 ^^tl ^ N/4711 ^ 3^ ^-Tfl oil- (64 1,642)* f-SH *fll Sfl^}^ 
# 7>°j^>(300-l ^*1 300-N/4H1711 *o V ^°-5, *fl2 tfl^l *ll4 

^/«cl-^5l-7l(632)(633)(634)^ zfz* # ?fl°ll-(623) (625) (627 ) 5^- E| <^ ^ 

^ ^f^o-H ajs] 7 fl o) sl-^-jO^ «-^*t; * Z|ZV N/471] ^ 3^ ^711 o]M-^. 

^-fr^M *\} 2 vfl^l ^14 Zl#ol] Sfltg-^ #7}<y*Hl7|l ^i^*14. 

tb^, A % 7}<y*}(300)5.-^El ^l^£l^ ^JL, ^ B nfl<* % 

-tlJl^- ^tt-2.5 2^ ^7flo]-g- 

(621)(623)(625)(627)* ^-fr*^ #7] A2 % ^(616) ifl*] ^15 # ^Ei (619)5 

<^£)^ 4711 ZLf-^1 ^ B cfl^ Sj-^ ^ISL^r *fll €3 iciEL(610) ^ A^^A 
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(615HH A^&& *IU % ^&l(612)» ^°o v 7l^^-(100)^-S 

A. 

<*\7)*\, ^4^^-7](614), 4^^71(615)^, A]2 ±EL 

^ afll uflx] ^14 t}^/ ^4^51-7] (631 634) yfl^ S^S. 3*}(AWG) 8 

^ 2 # s]Ei(8-skip-2 optical filter)^, ^sl^ w>^^^Vcf. 

*fl-§-tb ^ ^-71 ^aflnv^. WDM-PON^ ^Si^r 7flef^o.S 5*1 

o)A. 

#°o V 7]^1^-(100)<^1^ ^ #7><^K300)S ^£1^ srV^ 

A o V 7l 7l^l^-(100)^l^i ^M^r 5.^ # a]JLtt 1^ # 7fl°ll- 

(701)^ *fll ^3 icJE.(710)7W #^^ZL, °$7}*) afll 7>^^>(300-l)^l7ll 

% Vt ^ 4^ ^ #3.7} ^ ^^(710)^1 H# ^tH(711)°lH ^M 0 ! ^1 

1 7>^^K300-1)^ # ^71(311)5. ^ 1-^14. 

M-H^l 2P£^I # ^1^^ 2^ ^- ?lM-g-(703)^- -S-^)-<*| ieJEL 
(720)^1 *\^S\JL, a)7}*] A2 7><^ x}( 300-2 HI Til W^El 5}$ 

2 Qz* ic= (720)^1 *fll J=-f- ^(72lHH ^If-sH 7^^(300-2)^1 # t 

^! 71(312)5. =1-^1=1-. SE^b, *fl3 7>^7.K 300-3 HI Til *t*£& s}-^ ^r>^ ^iJL^r 

^12 ^ i^E.2j *fl2 ^ 1^(723 HH ^-f-^H *f|3 7>^^>( 300-3)^1 # 4^7] 
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(313)5. ^#^4- 

# 4ULfe- 3^ ^-?flo]l:(605)#- -f-^ t}^/°3tf^j>M(73 

7>( 300-4, 300-5) 3. *i#=lt}. 

^y}^ *K300)°1H 7l^l^-(100) *fll 

^-7>9j7> (300-1) £| % #^171(301)^1^ #^5l^r # ^l^^r *fll ^ i^(710)^l 
oflJEL ^El(712HH °fl-El£lo1 1^1 % ^l o ll-(601)l- -f-*H 71^1 ^-(100) ^-5. 

SEtl, ^12 # 7>9j7K 300-2) ^ *fl3 # 7>9J ^1(300-3)^1^ #^3^ # ^1^ 
^a] -ff-Aj-fl ^^-^ ^12 31^ iL^(720)^l *)U oflc ^e!(722) ^ X|2 °H= €&1 
(724)o)Mi ofl^^ol ^o o v 7 ]*1^ (100)0.-3. €#€4. *-H*l, *fl3 % 7><g*K300- 
3) vfl^l »1N # 7>9J7>( 300-5)^ ^aHHI 7 flAlsl ^0.5. 

^/o^cf^sf 7](730)* ^-R-*H #°o v 71*1-5?- (100) -9-3. ^i^Sl^, °H cfltl ^313 
9J ^B^^Vcf . 

tt rtco^ # Tflol^ ol-g-^csj o^^Sl^ Wl^W. 

^HHH^, 3711^1 ^ 7>9j^l^ol ^?_V 0)1^-1 oflc/cs-s)^ 

oils. 1-01 oH^/jeh-^ # 7><y*i°i ^ ^1^1 ^^l^l 

S-^ 7>9j*m°l oflc/j=L^£l5L^ H Til § &cj-. 
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^-^^ tcf^ WDM-PON^ # ^-afl^ 7fl^ ^3 ^ ^ ^l* <^^\ 

7\^7\ #o>^]7l nfl-g-ofl, vi]B^-]3 ^^1 ^}7\ M.^ -§-o]*fl^l^. 

at!:, % AQAA ^ ^-r-°ll ^ *1*H1 i-i^ tst 

°]-§-o1-<*l % -S-tifl D <hi- T^SMl sq^-t-fl, 71^^ ^7> # ^-R- Tflo]!-^ 

5E?h ^ WDM-PON^r ^ 7fl^ ^ ^ = ^}^}7] ^°\] , 

°]^^, t^^r u>^^l*V ^Aj^oll 7}^\<^ °1 

A-| ^1^*1- a\] A] ^ o] ^ A) ex]] ^. ^>^-E|0^ A^ of . 
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^ti^* ^l^M oj:^ ^a]^. ^SjsRr S}-# ^ u o V ^ # MlH^ 

al 51^^-1, #7l # ^-wfl^ 

^^^1 ^o\5. 27]] o]Al-o) oj^ i=.^^, 
#71 f & 7]^, #71 ^3 ^= ^ # 7>^^># £*}*iL5L ^^Hr 

-§- i^-*Rr 511- ^-^^S 32}-^- ^-%v cf^ ^ # lilS^ii. 

*m-M 5a°i>H, #71 # ^-Hfl^ 

#7l *fll ^3 hLEL^ #71 # 7\<&A tifl^SlJI, 2jo]£ 27]] °}^9\ 

#7l 71^1^-4 #7l %A t£f ^^Kr 1^ # 711 o]^, 

#71 *fll ii^Sl- #71 ^12 ic— ^] 4 C]"^/^ 4^21-711- 'g^Rr 

2^ # 7floll:3l-, 

#7l ZV t^/o^-^)^ #71 Zj- ^J-^*}* ^^Hr 3^ # ^l^f 

* i^-sRr 3* ^^s. *}*= 4# ^ *o v # ^-S-^ # MlH£|3. 
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Mi?* 3] 

7fl^ ZLl-^S ^-el^^ tfl-S-^ ^2 €3 2^E=<2] q-^/^cf^2f7l5. z|z]- ^ 
#7] f^ 0 > 71^1 ^-0.5. #^Rr 7 A^ *>*r ^ ^ u o V ^ *r 

4] 

^7l ^fV^^sM^r 1XN/2 ^/^f^HjI, N^r # 7>°j^> 

?A^r ^ ^"% V ^ ^ -r^ # M1H^3. 

5] 

A oM ^-a)/^^- ^3.^1 °j^5l^ *>U= ^l^(A)!- tfl^<>] 5T>%V A] 

5i(A+) ^ ^3 -tls(A-)s cf#/^^2l-7ls. # 

^*Kr s}^ ^ ^sf, 

^7l CfW^^2l-7lS.^-Ei tfl ^ 4]Jl( B +) ^ W 
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1- S^SRr ^^SLsL f>}±t ^ ^ At W <H ^ # 

6] 

* i^Rr 7 A^r m}SL3, sKr ^ ^ t±*£ ^ % MlB^iEL. 

7] 

A oM q-^/^^5l-7l^ IX N/4 ^/^^7)o]jL, c^ 7 ]A^ N^r # 7}^7> 
^<=} 51* ^-^^-S Sf^ Sj-^V ^ 4^ ^ ^ # MlB^S. 

8] 

#7] 71^1^-0.5.^-Ei ^ ^ £] ^ ^ ^1^1- 4711 ZLf-°-5. £-ff-^H 

It #7l ^°o V 71^1 ^^S. &^}^ q-^^-7] 
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1- i^Hr 3* ^<LS. *>fe ^ ^ ^ aJ-Al +^?§ % ui|B^l3.. 
9] 

# ^ ^ ^ ^ % 

10] 

I7fl °l A o V o]^ ^til<!rRr Sfrfe 4^3- A 

11] 

^-71 t£f ^ 3^ ^ ^^L^- #<*j # 7 >^7> Afojofl afl^Sl^ # 

531: ^i!5L s}-*]- ^ ^ ^ MlH^lH. 
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